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This Invention relates to a process Tor 
cornr.lnutlng elastomers, ttoro particularly It relates to 
a not hod of corm mutiny c las tone ra by which free-flowing 
particulate elastorcar it obtained. 

Both synthetic and natural rubber are sup- 
plied to users In the fonn of lar^e piece* called bales. 
For many used It Is necessary to reduce the rubber to 
particulate forn i.i order to subject it to processing. It 
haa been proposed to reduce the rubber by working it In 
many kinds of apparatus variously called grirvlera, 
shredders, chlppers, hogs, and bo forth, which chop the 
rubber to snail sizo chunks, A problon found to be 
associated with these reduction processes ia that the 
snail particles of rubber obtained from the apparatus i 
are quite r-cky and adherent, and are found to agglomer- 
ate or stick together forming largo balls or nasses of 
rubber which are not suitable for use in subsequent proces- 
sing in such form. An attempt has been made to overcome 
this re -agglomeration of tho rubber by feeding 
wood flour along with the rubber into the cominutlon 
apparatus. While this approach is found to prevent re- 
agglomeration of the rubber, the wood flour ia very diffi- 
cult to remove before further processing of the rubber. 
Ordinarily, a sizeable amount of wood flour is found to 
be present in products nade from the so-treated rubber, 
constituting a contaminant therein and adversely affecting 
the properties of products made there froin. ! 

A primary object of the present invention is 
the provision of a process whereby olaatomeric materials 
are obtained in free-flowing comminuted form. Another 
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object of the present invention is the previa Ion of a 
process In which non-a*-.-;lor.er ( it chrcdicd rubber i3 
obtained wMch dec; not contain conca-irar.r wnich Ad- 
versely affect the properties of producto made therefrom. 
A further object of this invention is to provide a rubber 
grinding process which is economical and is ca.lly adapted 
to existing equipment and procedures. Other objects 
and advantages of the present invention are obtained from 
the practice thereof as will becono more clearly apparent. 

In accordance with the present invention, the 
objects thereof are attained by feeding elaatoneric material 
to a rubber reducing apparatus and simultaneously feeding i 
a Bmall amount of pulverized polyolefin Into the reducing j 
apparatus • The pulverized pclyolcfin is fed into the 
apparatus in such a manner that it is present In the zone !- 
at which the elastomeric material ic engaged by the ro- 1 

duclng mechanisms of tne comminuting apparatus. Particu- i 

i 

lated rubber dusted with the powdered polyolefin is ob- 
tained in a non-agglome rating, easily handleable fom for j 
further processing. J 
The terms "rubber", "elastomer" and their ; 
derivative forms, an used *,hroughout this apocif lcatlon, I 
are employed in their usual meaning aa understood in the 
arts, and include all rubber-/ materials, whether of natural 
or synthetic origin. These materials are characterized 
by being clastic and atretchaole and by showing rapid 
retraction after release of the stretching force. They 
are polymeric and have molecular woiphts in f*xcosB of 
1,000. The preferred polymers are linear in structure 

and may be saturated or unsaturated. Among the kinds 

1 
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of rubbery rr.aterials that can be used to Corn z he compo- 
sition of this Invention nre polyisobutylcne, butyl rubber, 
butadiene rubber, rubbery copolymers of butadiene with 
styrenc, rubbery copolymers of butadiene with acrylonitrile, 
rubbery copolymers of ethylene with propylene, isoprene 
rubber, whether natural 3uch as India rubber and para rub- 
ber o.* synthetic such as polyisoprcne, silicone rubber, 
polyaulflde rubber (e.g. of the "Thiokol" type) and chlori- 
nated and hydrochlorlnated rubbers whether made from chlor- 
ine-containing raonotr.erj or by af ter-chlorinatian or hydro- 
chlorination. 

Polyolefina which can be used to produce the 
discrete particles of shredded rubber desired in the pre- 
sent novel process are solid resinous polymers of aliphatic" 
a-olefins having from « to 8 carbon atoms, suc^. as ethylene, 
propylene, 1-butene, and 1-octcne, whether homo polymers 
or copolymers of these monomers with each other. Repre- 
sentative examples of such polymers are polyethylene, poly- ; 
propylene, copolymers of ethylene with propylene, copoly- 

i 

mera of ethylene with 1-butene and so forth. ITiese poly- 
oleflna preferably have molecular weights in excess of i 
about 4,000. Especially suitable for use in the pro- ( 
cess cf this invention are easenUially unbranchiid polymers ; 
of ethylene of intermediate or high density made by the | 
so-called low pressure polymerization process ming 
Ziegler type catalysts. 

Numerous advantages accrue to the process of this 
invention as a result of the use of powdered polyolefins to 
obtain particulated rubber. Several of these appear when 
the particulated rubber is to be used for forcing a homo- 
geneous intimate blend of rubber with a polyolefin such as , 
polyethylene, as by mixing the particulated rubber with 
pelletized polyethylene in nixing extruder or a Banbury 
mixer. Ono such advantage or the 
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presently disclosed and c la mod process i5 trail the 
lntlr.ate blend contains only ;-jfcber and the rolyoicfin 
and is not co:v*ar.ir*a to J with undesirable fc:*t:-,-n nuttier. 
Foreign materials, such as the wood flour rcr.tioncd 
above and talc van powder, adversely effect tr.e clarity of 
packaging filrr.s r.ade fron such blends. Another advan- 
tage of this process 13 that the shredded rut be r nade 
by thla process can be used in connection with food and 
drugs when r.ado into wrapping and bags after Mending 
with polyolefins oince the foods or drugs are not con- 
tacted with noxious tr-aterials. Still another advantage 
of tf* :>nt invention la that It docs not demand care- t 

ful r -n of the a-T.ount of poly olefin used in the 

cc ~ orisons as would be required when wood flour 

c .<ta.T.inatinc; material is used. ?or ex- 

ample, rfhen r lour is employed in a rubber coaninu- 
tlng procear it is necessary to use a sufficient quan- 
tity thereof to obtain nonsclf-adherent shredied rubber 

but the use of more than the required amount rust ocrupu- ! 

i 

lously be avoided for the reason that the wood flour J 
seriously impairs the clarity and general appearance I 
of thin fllns whon incorporated therein. When the herein | 
disclosed process is used in comminuting rub*«r, the ! 

us© of powdered polyolcfin in Blight excess is not | 

i 

ha nr. ful and, accordingly, careful regulation of the amount ; 

of polyolef in fed to the rubber grinder is n©t re- 
quired. 

Another advantage of the present invention 
lo that whilo many dusting powders tried for tno purposo 
of preventing coalescence of rubber crumbs tend to sink 
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into and be enveloped by the substance of the rubber 
onto which they are coated, and some dusting amenta 
become at least partially dissolved in the rubber, the 
polyolefin powder U3cd in the proems of the present 
invention does not suffer these difficulties. Tno 
polyolefin powders retain their effectiveness even at 
relatively high atmospheric temperatures which lower the 
viscosity of the rubbery material. 

The polyolefin supplied to the shredded face 
of the rubber piece in the comminuting apparatus in 
accordance with ti.ls Invention must be of small particle 
size. It has been found that the finer the powdered 
polyolefin, the more efficient is the process. Particle 
sizes smaller thejv 25 mesh, for exa.-r.ple, within the range 
of 200 to bOQ mesh, or even finer, find application in the 
present process. Such finely divided polyolefines 
can be obtained by any of various techniques. The poly- 
olefin can, for example, be ground or ball milled, or 
treated in a colloid mill in order to pulverize the same. 
Suitable powders can also bo obtained by spray drying 
a solution of a polyolefin. Tnese techniques can be 
U3ed alone or in combination with each other or with 
other methods understood in the art. Small amounts of 
powdered polyolefin havo been found to be effective in 
! rendering the comminuted rubber non-adhcrcnt. For example, 

feeding as little as i/2 per cent by weight of polyolefin, 
J based on the weight of the elastomer fed to the grinding 
j apparatus, is suitable for producing free-flowing commi- 
nuted rubber. Feeding amounts of polyolefins in excess 
of about 10 per cent is of no particular advantage to 
obtaining a non-agglomerated product, while amounts in 
the range of about 3 per ce.it to 7 per cent are preferred 
in most instances. 
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Thro-^.hout tnio specification parts and 
percentages aire given and these are parts and percen- 
tages by weight. 
EXAMPLE I 

A 40-pound bale of polylsobutylcne rubber, 
having an average molecular weight of 120,000, measuring 
approximately 8" x IV x Ik", is fed through the hopper 
guide of a Mitts and Merrill rubber hog to tho bladcd 
rotor turning at the rate of about 10,000 revolutions 
per minute . Two pounds of powdered polyethylene resin 
having a density of 0,935 C^am per cubic centimeter, a 
Kelt Index of 0,25 and a particle size of 325 mesh is 
fed slowly into the hopper and flows between the poly- 
lsobutylcne bale and the hopper guide walls to the face 
of the bale engaged by the blades • The polylsobutylene 
is comminuted by the rotating blades and passes through 
a 1/A" mesh screen where it is collected. Substantially 
free-flowing, non-tacky comminuted polylsobutylene, 
dusted with a polyethylene powder, i3 removed from oelow 
the screen. 

Forty- two parts of the product of Example I 
is dry blended in a rotating drum blender with 78 parts 
of polyethylene resin pellets having a density of 0,935 
gram per cubic centimeter and a Kelt Index of 0,25. 
This dry blend is passed through a mixing extruder in 
which it is fused and intimately mixed* The extrudate, 
a substantially homogeneous intimate blend containing 67 
per cent polyethylene and 33 per cent rubber, is pelle- 
tized and collected. These pellets are fed to a screw 
extruder fitted with a long slit die and extruded a3 a 
film. Tho film is strong, suitable for use in food pack- 
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aging, and of maximum clarity obtainable in a filra of 
polyethyle.. and polyiaobutylene rubber blended in this 
proportion. 

present invention may be effectively car* 
ried out with many variations of the above embodiment. 
Por example, other kinds of reducing apparatus can be 
used. The size of the screen used to control the dimen- 
sions of the comminuted rubber particles can be varied. 
Further, additional equipment can be employed in conjunc- 
tion with the reducer. For example, the hog can be 
equipped, below the screen, with a conduit and a blower 
for the swift transfer of tie easily handled reduced 
material away from the hcg to the next processing stage 
or to storage. 
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the c-30Di:-3:;ts of ntE nr/Eimou im which aiz exclusive 

PROPERTY OR PRIVILEGE IS CLAIKED ARE DEFIUEZ) AS FOLLOWS: 

1. A process of comminuting elastomeric . 
material for the production of small particles thereof 
which comprises, presenting a largo pieco of elastomeric 
material to a comminuting device, feeding powdered 
resinous polyolefin into the device, comminuting the 
elastomeric material In tne presenco of the powdered 
polyolefin and recovering substantially free-flowing 
comminuted elastomeric material. 

2. A p;*oce3S for comminuting rubber for the 
production of small particles thereof, which comprises, 
feeding a largo piece of rubber to a comminuting device, 
supplying at least about 1/2 per cent based on the 
weight of the rubber of powdered resinous polyolefin to 
the device, comminuting the rubber in the presence of 
the powdered polyolefin and recovering substantially 
free-flowing comminuted rubber. 

3. A process for comminuting rubber for the 
production of omall particles thereof, which comprises, 
feeding a large piece of ruboor to a comminuting device, 
supplying about 1/2 to 10 per cent by weight, ba30d 

on tho weight of the rubber, of a powdered resinous poly- 
olefin to the device, comminuting the rubber in the pre- 
sence of the powdered polyolefin and x^ecovering substan- 
tially free-flowing comminuted rubber. 

A process for comminuting rubber for the 
production of small particles thereof, which comprises, 

foeding a large piece of rubber to a comminuting device, 

euppl: ' ng about 3 per cent to 7 per cent by weight, 
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based on the weight of the rubber, of powdered resinous 
polyolefin to the device, comminuting the rubber in the 
presence of the powdered polyolefin and recovering sub- 
stantially non-agglomerated comminuted rubber. 

5. A process for comminuting rubber for the 
production of small particles thereof, which comprises, 
feeding a large piece of rubber to a comminuting device, 
supplying at least about 1/2 per cent based on the weight 
of the rubber of a finely powdered resinous polymer of 
ethylene to the device, comminuting the rubber in 

the presence of the finely powdered polymer of ethylene 
and recovering substantially free-flowing comminuted 
rubber, 

6. A process for comminuting rubber for the 
production of small particles thereof, which comprises, 
feeding a rubber bale to a comminuting device, supplying 
a small amou/it of powdered resinous ethylene polymer 
having a particle size smaller than 25 me3h to the device, 
comminuting the rubber in the presence of the powdered 
ethyleno polymer and recovering substantially free- 
flowing comminuted rubber, 

7. A process for comminuting rubber for the 
production of small particles thereof, which comprises, 
feeding a rubber bale u> a comminuting device, supplying 
a small amount of a finely powdered resinous polyroer of 
ethylene having a particle size smaller than 200 ncsh 

to the device, comminuting the rubber in the presence of 
the finely powdered ethylene polymer and recovering 
substantially free-flowing comminuted rubber. 
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8. A process for commuting rubber for the 
production of small particle thereof, which comprises, 
feeding a rubber bale to a cc:r:ninutin£ ccvice, supplying . 
between 1/2 per cent and 10 per cene of powdered resinous 
ethylene poller having a particle size scalier than 200 
mesh to the device, corjninutlnc the rubber In the presence 
of the powdered ethylene polyr.er and recovering substan- 
tlally freo-f lowing commJnuced rubber, 

9. A process for commuting rubber for the 
production of small particles thereof, which comprises, 
feeding a rubber bale to a corrjnlnutlng device, supplyir^j 
between 3 per cent and 7 per cent by weight, based upon 
the weight of the rubber of powdered re3inous 

polyrer of ethylene having a particle oize between 200 
mesh and *J00 mesh, comminuting the rubber in the presence 
of the powdered polymer of ethylene and recovering sub- 
stantially free-flowing non-agg lone rating coirxsinutcd 
rubber. 

10. A process for the production of corrjnl- 
nuted rubber which comprises feeding a rubber bale to 
a coirjninuting device, supplying a email amount of an 
essentially unbranched resinous high density polymer of 
ethylene having a particle size smaller than 200 ncsh 
to the device, conrninuv.ing the rubber in the presence 
of said sthylene polyner and recovering substantially 
non- tacky coaxiir.uted rubber. 

11. A process for the production of srr.all 
particles of polyisobutylene rubber which comprises 
feeding a bale of polyisobutylene rubber to a rubber 
hog, supplying about 5 per cent by weight based on the 
weight of the polyisobutylene of powdered high density 
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ros incus polyethyleno, »aid polyethyleno having a nelt index of 
about 0.25 and a particle size of about 325 neah, ccminuting the 
rubber in oaid rubber hog In the proaenc© of the powdered poly- 
ethylene whoreb7 corrsinuted rubber coated with said polyethylene 
powder io obtained. 

12* k process as cLalioed in clain 1, 2 or 3/ wherein the coc- 

rJnuted elaatorseric rAtertal obtained ia blended with a polyolefin. 
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